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1. llWJ3fUU(1101

n N-t Wovember 1988, compliance testing was accomplished on four silver
re(144m 1on lnciner4tors located in Bldg D, Offutt AFB NE. Testing was
cunducted by personnel of the Consultative Services Division, Environmental
ju ,jl dranrchn, Air Qujlity Function of the USAF Occupational and Environ-
mentil Health Laboratorj (USAFOEHL/ECO). The survey was requested by HQ
SA(.iC,(IPB to determine compliance with particulate emission standards as
definea mntr !ebraska Air Pollutiun Control Rules and Regulations. Personnel
invoTved wtth on-site testing are listed in Appendix A.

It. DISCUSSION

4.k ground

:n 198. three silver reclamation incinerators were in operation and
ben; 4sei for film destruction and silver recovery. During an inspection of
the incinerators. representatives of the Nebraska Department of Environmental
Control dettrmlned that one or more of the units failed to meet opacity
;t4n14rls in accordance with Chapter 17 (Visible Emissions; Prohibited' of the
Neb-iski Air Pollution Control Rules and Regulations. The base was
stbsrquently cited for failure to meet applicable regulations governing
incineration emissions and operation of the incinerators was halted until
iourre einission testing was accomplished on each unit. The state required
thar the incinerators meet both the standards for opacity and particulate
emi ss n l.

Because of the noncompliance status of the incinerators, HQ SAC/SGPB
requested th4t USAFOEHL conduct emissions testing of the units to determine
compliance. Testing was first accomplished in September 1986. The USAFOEHL
source team condi.cted particulate emissions testing while State personnel
determined visible emissions. Emissions data were analyzed on-site with the
intent of determining compliance status during testing so that contractor
personnel (available during testing) could make adjustments to the
incinerators if found to be out of compliance.

Test results indicated that incinerators 1 and 2 failed to meet both

the visible and particulate emissions standards; and, contractor personnel
could not correct the operation of these two units to meet standards.
Therefore, the state would not allow units 1 and 2 to continue operation.
incinerator 3 met both the visible and particulate emissions standards and was
allowed to continue operation. After test results were known, a decision was
made by appropriate base agencies to replace incinerators 1 and 2.

B. Site Description

Presently, there are four silver reclamation incinerdtors in
operation. The incinerators are owned and operated by the 544th Target
Materials Squadron. Incinerators 1, 2 and 4 are new units manufactured by
Consumat Systems, Inc. and designated as a Model C-75 SR, Consumat Waste
Disposal System. Incinerator 3 is one of the original units tested in 1986
and is a Consumat manufactured unit which was marketed by Fairchild Hiller and
designated as a Model 1150, Transportable Silver Reclamation Processor. Each



unit is self-contained and used to destroy classified photographic film with
the ashes sent to a contractor for silver recovery. Each system is -ompletely
refractory lined and has a capacity of 600 pounds per 24 hour period (bs!24
hr) for the Model C-75 and 800 lbs/24 hr for the Model 1150. Both models are
similar in appearance (Fig 1).

The incinerators are cylindrically shaped units consisting of three
major components or assemblies: (1) combustion chamber, (2) a transition
assembly and (3) a control box (Figs 2-5). The combustion chamber houses the
loading door, ash removal port and the two primary burners. In this area, the
film is volatilized and reduced to ash.

The transition assembly houses the afterburner and is located on top
of the combustion chamber. Exhaust gases and particulate matter from the
combustion chamber enter the transition assembly where combustion is
completed. The intended design of the chamber is such that gas exit
velocities from the chamber to the transitional assembly are so low that most
particles remain in the chamber to bE further reduced to ash. In the
transition assembly, fine particulate matter is completely oxidized and carbon
monoxide is converted to carbon dioxide to complete the combustion process.
Exhaust gases from the transition assembly pass through a transitional exhaust
duct section to a "free standing" stack. The transition and stack are shown
in Figure 6. A separate free standing exhaust stack is dedicated to each
incinerator. Each stack extends vertically through the roof of the building
to a height of approximately 30 feet as shown in Figures 7 and 8.

The control box houses a forced air blower and electrical circuitry.
The blower provides forced air to the combustion chamber to purge the chamber.
aid in burning, and cool the transition assembly and combustion chamber at the
end of the operating cycle. The electrical circuitry contains those subsystems
which control and monitor the operation of the incinerator such as timers to
control burner and blower cycles, pyrometer temperature monitor, air supply
valves and others.

A typical operating scenario begins when the combustion chamber is
ioaded with film (normally 500-600 lbs). After purging the combustion chamber
with air and preheating the afterburner section, the film is ignited by the
primary burners. The desirable action is to volatilize the film by partial
oxidation. Most particulate material remains in the combustion chamber to be
further reduced to ash. The evolved gases and entrained fine particles are
vented to the transition stage. Gas velocity increases as the gases are
inducted into the flame of the afterburner. Combustion air is also supplied
at this point. Because of the added heat and air, the hot gases and particles
begin to burn and the combustion process is completed. The complete
combustion and cool down cycle takes approximately 24 hours. The typical
operation cycle is shown in Table 1.
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Figure 1. Silver Reclamati on Incinerator
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Figure 6. Transition Duct and Free Standing Stack
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Figure 8. Incinerator Exhaust Stacks
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TABLE 1. INCINERATOR COMUSTION CYCLE

Time Into Cycle(hrs) Event

0.0 Afterburner on for
preheat

Blower on

0.5 Primary burners on
to start film
combustion process

1.0 Primary burners off

12.0 Afterburner off

20.0 Blower off

23.0 Ash removed from
combustion chamber

C. Applicable Standards

State standards applicable to incinerators used for refuse disposal or
processing of salvageable materials are defined under the Nebraska Code of
Rules and Regulations, Department of Environmental Control, Title 129 -
Nebraska Air Pollution Control Rules and Regulations, Chapters 11 and 17.
These regulations are found in Appendix B.

I. Chapter 11 - Incinerators; Emission Standards

Chapter 11 prohibits the emission of particulate matter in excess
of 0.2 grains of particulate matter per standard dry cubic foot of exhaust gas
(gr/dscf), corrected to 12% carbon dioxide (C02), from any incinerator with a
waste burning capacity less than 2,000 pounds per hour.

2. Chapter 17 - Visible Emissions; Prohibited

Chapter 17 prohibits emissions from any existing source which are
of a shade or density equal to or darker than that designated as No. I on the
Ringelmann chart or equivalent opacity of 20%.

D. Sampling Methods and Procedures

The Nebraska Code of Rules and Regulations, Title 129, Chapter 21
requires that emission testing be conducted in accordance with Appendix A to
Title 40, Code of Federal Regulations, Part 60 (40 CFR 60). Therefore, sample
train preparation, sampling and recovery, calculations and quality assurance
were done in accordance with the methods and procedures outlined in 40 CFR 60,
Appendix A. The state requested that emission testing be directed towards the
following pollutants:

11



1. Particulate matter

2. Hydrogen chloride (HCI)

3. Heavy metals: antimony, arsenic, cadmium, lead, mercury, silver,
zinc

A State on-site observer evaluated visible emissions.

For testing purposes, the incinerators were operated according to
normal day-to-day procedures; this included testing with the normal charge
weight of 500 to 600 pounds of film.

Particulate emissions testing was conducted in accordance with EPA
Method 5, found in 40 CFR 60, Appendix A. Testing requires three one-hour
sample runs per stack; the results of which are averaged for a final emission
rate. Based on a request from the state, we tried to start the first sampling
run as close to 30 minutes into the incinerator burn as possible. Table 2
provides a summary of test conditions including incinerator start times, rin
start times, charge weights and stack conditions encountered during testing.

Sampling ports were installed in each stack approximately 4 feet
above the roof line which provided sampling sites between 7 and 8 duct
diameters downstream (each stack had a slightly different inside diameter) and
greater than 2 duct diameters upstream from any flow disturbance. Sampling
ports and platforms can be seen in Figure 9. Based on the inside stack
diameters, port locations and type of sample (particulate), 16 traverse points
(8 per diameter) were used to collect a representative particulate sample. A
typical stack cross section and the actual traverse point locations for each
stack is provided in Appendixes C-F.

Prior to every sample run on each stack, cyclonic flow was
determined by using the Type S pitot tube and measuring the stack gas
rotational angle at each traverse point. Flow conditions were considered
acceptable when the arithmetic average of the rotational angles was 20 degrees
or less. A preliminary velocity pressure traverse was also accomplished at
this time.

A grab sample for Orsat analysis (measures oxygen and CO for
stack gas molecular weight determination) was taken during each sample run.
Orsat sampling and analysis equipment are shown in Figures 10 and 11. Flue
gas moisture content, needed for determination of flue gas molecular weight
determination, was obtained during particulate sampling.

12



TABLE 2: TEST CONDITIONS
TESI CONDITIONS

INCINERATOR RUN
START START CHARGE* AVG STACK STACK"
TIME TIME WEIGHT TEMPERATURE FLOWRATE

INCINERATOR f RUN # (MILITARY) (MILITARY) (Ib) ( F) (dscfm) I C02 1 02
------------------------ ----------------------------------------------------------------------

1 1 1330(9 NOV) 1347 523 554 1089 2.2 16.7

1 2 0900(8 NOV) 1100 518 994 2.6 18.2

1 3 1245 493 914 1.8 18.6

2 1 0900 0937 542 648 1007 3.1 17.0

2 2 1221 640 1021 2.5 17.7

2 3 1416 623 987 2.0 18.2

3 1 0800 0823 529 619 817 2.1 17.3

3 2 1000 627 803 2.5 17.5

3 3 1129 623 771 1.2 17.9

4 1 0930 1020 544 638 1165 3.4 15.6

4 2 1226 587 1105 2.4 15.2

4 3 1421 455 1213 1.6 16.3

* lb - pounds
** dscfm DRY STANDARD CUBIC FEET PER MINUTE

13



Figure 9. View of Sampling Ports and Platforms
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Particulate and HCl samples were collected using the sampling
train shown in Figure 12. The train consisted of a button-hook probe nozzle,
heated stainless steel-lined probe, heated glass filter, impingers and a
pumping and metering device. The nozzle was sized prior to each sample so
that the gas stream could be sampled isokinetically. In other words, the
velocity at the nozzle tip was the same as the stack gas velocity at each
point sampled. Flue gas velocity pressure was measured at the nozzle t't
using a Type S pitot tube connected to a 10-inch inclined-vertical manometer.
Type K thermocouples were used to measure flue gas as well as sampling train
temperatures. The probe liner was heated to minimize moisture condensation.
The heated filter was used to collect particulates. The impinger train
(first, third and fourth impingers: modified Greenburg-Smith type, second
impinger: standard Greenburg-Smith design) was used as a condenser to collect
stack gas moisture and HCl. A modification to the condenser was made to
accomplish for the collection of HCI; the distilled water normally used in
the first two impingers was replaced with known quantities of 0.1 N sodium
carbonate to remove water from the gas sample as well as act as the collection
media for the HCI. The pumping and metering system was used to control and
monitor the sample gas flow rate. Equipment calibration data are found in
Appendix G.

Particulate samples were analyzed according to the methods
specified in Method 5. HCl samples were analyzed by ion chromatography.
Heavy metals were analyzed by first combining the filter and acetone wash for
each run, digesting the sample in an acid solution, and using atomic
absorption to determine each metal.

E. Results

1. Visible Emissions:

Plume opacity was observed and recorded by the Department of
Environmental Control on-site observer. Visible emissions from incinerator 4,
run 2 were greater than 20% and, therefore, failed to meet the applicable
state standards. Visible emissions from incinerators 1, 2 and 3 were
determined to have an opacity of less than 20% and, therefore, met the
applicable state standards.

2. Particulate emissions:

Front half or filterable particulate matter (material collected on
sampling train surfaces up to and including the filter) was determined for
compliance purposes. Condensable particulate matter (material collected in
the impingers) was not determined. Field data sheets are found in Appendixes
C-F and the resulting particulate emissions calculations are presented in
Appendix H. Table 3 provides the final particulate emissions test results.
All emissions results were corrected to 12% C02 . The average particulate
emissions determined for units 1, 2, 3 and 4 were 0.07, 0.10, 0.05 and 0.30
gr/dscf, respectively. Based on the state particulate emission standard of
0.2 gr/dscf, units 1, 2 and 3 meet the state standards. Unit 4 failed to meet
the emissions standard because of the high particulate emissions encountered
during run 2.

16
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TABLE 3: PARTICULATE EMISSION TEST RESULTS

E P4 I S S 1 0 d SO*

STACK GAS CORRECTION TOTAL* CORRECTED
-------- FACTOR CATCH !C !?% CC'?

INCINERATOR # RUN # ',CO2 1.02 (12%/%C02) Cmq) (gr/dscf) fr sf

-------- ----------------------------------------------------------------------

1 1 2.2 16.7 5.455 24.0 0.010 c,. u6

2 2.6 18.2 4.615 47.1 0.021

3 1.8 18.6 6.667 17.6 0.008

AVG * L.0

2 1 3.1 17.0 3.871 46.. C.313 0.05

2 2.5 17.7 4.800 82.3 0.038 0.18

3 2.0 18.2 6.000 29.3 0.014 0.08

AVG 0 .10

3 1 2.1 17.3 5.714 15.7 0.006 0.03

2 2.5 17.5 4.800 22.4 0.009 0.04

3 1.2 17.9 10.000 19.1 0.008 0.08

AVG 0.05

4 1 3.4 15.6 3.529 61.4 0.027 0.10

2 2.4 15.2 5.000 305.5 0.145 0.73

3 1.6 16.3 7.500 24.7 0.010 0.08

AVG = 0.30

*mg - milligrams
gr/dscf -grains per dry standard cubic foot

18



TABLE 4: HYDROCEN CHLORIDE EI(lSSIOW TEST RESTULTS

TOTAL mCIe SAMPLE" STACK GAS' E M I $ S I 0 N S****
COLLECTEO VOLUI FLOW RATE -----------------------

INCINERATOR 0 RUN 0 (mg) (dscf) (dscfm) (gr/dscf) (lb/hr)
... ... ... ... ... .. . ... ... -- - - ----------- -- - -- - -------- ---- -- .........--- --........

1 14.7 35.9 1089 0.006 0.059

2 25.0 34.1 994 0.011 0.097

3 8.7 32.7 914 0.004 0.032

AVG 0.007 0.063

2 1 47.0 53.7 1007 0.014 0.117

2 11.2 33.7 1021 0.005 0.045

3 6.0 32.9 987 0.003 0.024

AVG * 0.007 0.062

3 1 48.2 39.9 817 0.019 0.131

2 55.1 38.1 803 0.022 0.154

3 18.8 38.1 771 0.008 0.050

AVG 0.016 0.1f2

4 1 26.8 34.6 1165 0.012 0.119

2 11.1 32.6 1105 0.005 0.050

3 3.0 36.8 1213 0.001 0.013

AVG 0.006 0.061

• mg = milligrams

•* dscf = dry standard cubic foot
dscfm = dry standard cubic feet per minute

**** gr/dscf = grains per dry standard cubic foot

lb/hr = pounds per hour
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3. HCl emissions:

At this time, there are no state standards for emissions of HCl.
Table 4 presents the final HCl emissions test results. HCl calculations are
found in Appenaix I.

4. Heavy metal emissions:

At this time, there are no State standards for emissions of those
metals for which we tested. Table 5 presents the final metals emissions test
results. An example of the heavy metal emissions calculations (zinc) is found
in Appendix J.

All calculations were made using the Environmental Protection
Agency publication entitled Source Test Calculation and Check Programs for
Hewlett-Packard 41 Calculators (EPA-340/1-85-013) and associated software
programs.

III. CONCLUSIONS AND RECOMMENDATIONS

Compliance testing results indicate that incinerators 1, 2 and 3 are in
compliance with applicable State visible and particulate emissions standards.
Incinerator 4 failed to meet State compliance standards with respect to both
visible and particulate emissions standards. This unit failed to meet
emissions standards only on test run 2. Runs 1 and 3 were below applicable
stanqards. It is not known at this time what caused the high degree of plume
opacity and particulate emissions during this one test run; however, it
appears that a combustion malfunction might have occurred during the run such
as a malfunction of a supply air fan or cutback of the secondary burner. We
noted that the secondary burner did not shutdown completely because it could
be heard operating by the test team.

It is our opinion that a problem with incinerator 4's operation caused it
to fail the emission testing. All operational components should be checked,
their operation verified, and the unit operated within manufacturer's
specifications. If the cause is corrected, a retest of this incinerator would
show the incinerator able to meet applicable limits.
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1. Test Team

Maj James Garrison, Chief, Air Quality Function Staff
Capt Paul Scott, Meteorologist
iLt Charles Attebery, Consultant, Environmental Quality
SrA James Jarbeau, Industrial Hygiene Technician

USAFOEHL/ECQ
Brooks AFB TX 78235-5501

2. Offutt AFB on-site representatives

Capt Randall Boyce Ehrling Berquist Strategic
Hospital/SGPB
AV 271-6372/3714
COM (402)294-6372/3714

Ed Lueninghoener 55 CSG/DEEV
Johnette Shockley 55 CSG/DEEV
Lynn Tungland 55 CSG/DEEV

AV 271-4087/7621
COM (402)294-4087/7621

SSgt Patrick McAlexander 544 TMS/TGOPWL
AV 271-3434/4404
COM (402)294-3434/4404

3. State of Nebraska on-site representative

David Meierhenry
Air Quality Division
Inspection and Compliance
Nebraska Department of Environmental Control
Box 94877
Lincoln NE 68509-4877
(402)471-2186

25



(This page left blank)

26



APPENDIX B

State Regulations

27



(This page left blank)

28



436:0552 STATE AIR LAWS

Chapter 9 - CONTROLS FOR Chapter II - INCINERATORS; tively, effective July I, 1985. as amended
TRANSFFRRING, CONVE)iNG, EMISSION STANDARDS at 50 Fed. Reg. 46290 (November 7.
RIlCAR AND IRUCK LOADING AT 00) These regulations shall apply to all 1985), are hereby adopted and incorporat-
ROCK PROCESSING OPERATIONS IN existing incinerators used for refuse dis. ed into these regulations. Appendices A,

CASS COUNTY posal or for the processing of salvageable B, and C of 40 CFR Part 61 are also
00/ B, Jul, 1. 1981. the owner or materials except refuse incinerators locat- adopted and incorporated into these

operator of an rock processiong operation ed on residential premises containing five regulations
located in (ass Count, shall install. oper- or less dwelling units and used exclusively Chapter 13 - SULFUR COMPOUND
ate and maintain a system to reduce po- for the disposal of waste originating on EMISSIONS; EMISSION STANDARDS
tential emissions from conveying, transfer said premises. 00/ No person shall allow sulfur oxides
operations, and railcar and truck loading 002 No person shall cause or permit to be emitted from any existing fossil fuel
b. 85 percent Compliance with this emissions of particulate matter to be dis- burning equipment in excess of two and
Chapter ma., be demonstrated by the ap- charged into the outdoor atmosphere: one half (2.5) pounds per million BTU
plication of a system of sprays, hoods.
enclosures. and. or filters deemed ade- 00201 from ans incinerator with a input, maximum 2-hour average.
quatc b, the Director. waste burning capacit, less than 2.000 002 For the purpose of these regula-

pounds per hour, to exceed 0.2 grains of tions, the heat input shall be the aggregate
particulate matter per standard dry cubic heat content of all fuels whose products of

Chapter 10 - FUEL BURNING foot of exhaust gas, corrected to twelve combustion pass through a stack, or the
EQ(IPMENT: PARTICULATE percent (12%) carbon dioxide. equipment manufacturer's or designer's
EMISSIONS [.IMITATIONS FOR guaranteed maximum input, whichever is

EXISTING SOURCES 002.02 From an) incinerator with a greater. The total heat input of all fuel
00/ No person shall cause or allow waste burning capacity equal to or in ex- burning units at a plant or on a premises

particulate matter caused by the combus- cess of 2.000 pounds per hour, to exceed shall be used for determining the maxi-
ton of foe! to be emitted from any stack 0.1 grains of particulate matter per stan- mum allowable amount of sulfur dioxide
r chimney into the outdoor atmosp herein dard dry cubic foot of exhaust gas, cor- which may be emitted.

excess of the hourlN rate set forth in the rected to twelve percent (12%) carbon 003 No person shall cause or allow
f(,!!owAing table dioxide. In correcting the grain loading to sulfur oxides to be emitted from any exist-twelve percent (12%) carbon dioxide, the ing equipment, other than fuel burning

exhaust gases contributed by the burning equipment, in excess of the following
T... Her lp , : k:!,or ....un, A lo.-abe Fm,,, of a liquid or gaseous fuel shall be limits:R,,,s ,h,- 1 r.lt, Pr o" Partculat Ma er in excluded. 003.01 During any consecutive 12-

Hor Pounds per Milhon Br0rnsh
Thermal Units 003 The burning capacity of an inciner- month period, sulfur oxides in excess of

ator shall be the manufacturer's or design- the amount emitted during the 1971 calen-
10o,; 060 er's guaranteed maxirmum rate or such dar year.

1, 0..... 0 12 other rate as may be determined by the 003.02 During any 24-hour period. sul-
Director in accordance with good engi- fur oxides exceeding the maximum
neering practice. amount emitted during any consecutive

002 The aliowable emission rate for 004 Waste burned during performance 24-hour period during the 1971 calendar
equipment hasing immediate heat input testing required by Chapter 21 shall be year.
betvAeen 10 (00') BTU and 10.000 (10") representative of the waste normally gen- 003.03 Nothing in sections 003.01 and
BTL may bc determined by the formula: crated by the affected facility and shall be 003.02 of this Chapter shall be construed

charged at a rate equal to the burning to allow sources to conduct operations not
A - 1.0Z6 capacity of the incinerator. Copies of any in accordance with Chapters 4 and 6.

additional operational data recorded dur- 003.04 Nothing in 003.01, 003.02 or
ing the test shall be submitted to the 003.03 of this Chapter shall be interpreted
Department together with the completed to allow any source to operate in violation
test report forms. of emergency reduction plans pursuant to

A = The allowable emission rate in Chapter 25.
Lb/Hr '10' BTU 003.05 If emission data for sulfur diox-

I = The total heat input in 10' BTU/Hr Chapter 12 - HAZARDOUS AIR ide for the 1971 calendar year is not avail-
POLLUTANTS: EMISSION able, estimates of emissions shall be made

STANDARDS based on materials processed or produced

003 For the purpose of these regula- 001 Not withstanding any other provi- and appropriate emission factors devel-
tions. the heat input shall be the aggregate sions of these regulations, the "National oped by the U.S. Environmental Protec-
heat content of all fuels whose products of Emissions Standards for Hazardous Air tion Agency.
combustion pass through a stack, or the Pollutants", published at 40 CFR Sections
equipment manufacturer's or designer's 61.01-61.18, 61.30-61.71,61.110-61.112, Chapter 14 - NITROGEN OXIDES
guaranteed maximum input, whichever is 61.140-61.247 for beryllium, beryllium (CALCULATED AS NITROGEN
greater. The total heat input of all fuel rocket motor firing, mercury, vinyl chlo- DIOXIDE); EMISSIONS STANDARDS
burning units at a plant or on a premises ride, equipment leaks (fugitive emission FOR EXISTING STATIONARY
shall be used for determining the maxi- sources) of benzene, asbestos, and equip- SOURCES
mum allowable amount of particulate ment leaks (fugitive emission sources) of 001 Nitric Acid Manufacturing - No
matter which iay be emitted. hazardous volatile air pollutants, respec- owner or operator of an installation pro-

Environment Reporter
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ducing nitric acid either as an end product Forest Service, or the University of 003 All new sources shall comply with
or for use in intermediate steps in produc- Nebraska. section 001 of this Chapter unless a New
tion of other products will exceed the fol- 002.07 Unless prohibited by local ordi- Source Performance Standard applies as
lowing limitations on the emission of ox- nances or regulations, fires set with the specified in Chapter 6.
ides of nitrogen (calculated as nitrogen written permission of the Director:
dioxide); 002.07A For the purpose of destroying Chapter 18 - DUST; DL'T% TO

001.01 5.5 pounds per ton of 100 per- dangerous materials, diseased trees, or PREVENT ESCAPE OF
cent nitric acid produced, or abatement of a fire hazard. 001 Handling. Transportation. Storing

001.02 A concentration of nitrogen 002.078 For the purpose of land clear- No person may cause or permit the han-dioxide equivalent to 400 parts per million ing for roads or other construction dling, transporting or storage of any mate-
(p.p.m.) by volume, whichever is more activity. rial in a manner which may allow particu-
stringent. 002.07C For the purpose of destroying late matter to become airborne in such

wood and trees at community land dispos- quantities and concentrations that it re-Chapter 15 - OPEN FIRES. al sites, in which case such burning must mains visible in the ambient air beyond
PROHIBITED; EXCEPTIONS be distinctly separate from the disposal the premises where it originates.

001 No person shall cause or allow any area for non-burnables. 002 Construction, Use. Repair. Demoli-
open fires. 002.08 Permits for open fires as speci- tion. No person may cause or permit a

002 Exceptions fled in this regulation will be granted only building or its appurtenances or a road, or
002.01 Fires set solely for recreational if there is no other practical means of a driveway, or an open area to be con-

purposes or for outdoor cooking of food for disposal. Any burning of materials not structed, used. repaired or demolished
human consumption on other than corn- specified in the burning permit will result without applying all such reasonable mea-
mercial premises and no nuisance or haz- in immediate withdrawal of the permit sures as ma, be required to prevent parti-
ard is created. culate matter from becoming airborne so

002.02 Fires set for the purpose of train- that it remains visible beyond the premises
ing public and industrial fire fighting Chaper 16 - RESPONSIBILITY; where it originates. The Director may re-
personnel. DEFINED quire such reasonable measures as may be

002.03 Fires set in the operation of 001 It shall be prima facie evidence that necessary to prevent particulate matter
smokeless flare stacks for the combustion the person who owns or controls property from becoming airborne, including but not
of waste gases, provided they meet the on which burning occurs has caused or limited to paving or frequent cleaning of
requirements of Chapter 17, Visible Emis- permitted said open burning, roads, driveways and parking lots; applica-
-.ons for Stationary Sources. lion of dust-free surfaces; application of

002.04 Fires set in an agricultural opr- Chapter 17 - VISIBLE EMISSIONS; water; and the planting and maintenance
ation where no nuisance or traffic hazard PROHIBITED (EXCEPTIONS DUE TO of vegetative ground cover.
is created. For the purpose of this regula- BREAKDOWNS OR SCHEDULED
lion, "fires set in an agricultural oper- MAINTENANCE: SEE CHAPTER 22) Chapter 19 - COMPLIANCE; TIME
ation" shall mean: 001 No person shall cause or allow SCHEDULE FOR

002.04A The burning of any trees or emissions, except steam, from any existing 001 Except as otherwise noted in specif-
vegetation indigenous to the property of source, which are of a shade or density ic emission control regulations, compli-
the owner or person in lawful possession of equal to or darker than that designated as ance to these regulations shall be accord-
the land: and No. I on the Ringelmann Chart, or equiv- ing to the following schedule:

002.04B The burning of any agricultur- alent opacity of twenty percent (20%). 001.01 All new or modified installations
ally related material potentially hazardous 002 Exceptions: that required approval under the provi-
and where disposal by burning is recom- 002.01 No person shall cause or allow sions of Chapter 6 shall be in compliance
mended by the manufacturer. Such mate- emissions from any existing teepee waste with all applicable emission control regu-
rials must have been used on the owner's wood burner which are of a shade or lations at start-up any time after the effec-
property or person in legal possession of density equal to or darker than that desig- tive date of the applicable emission control
the said property. nated as No. 2 on the Ringelmann Chart, regulation. Provided, however, such instal-

002.05 Unless prohibited by local ordi- or equivalent opacity of forty percent lation may, at the request of the operator
nances, fires set to destroy household re- (40%). and under conditions approved by the De-
fuse on residential premises containing ten 002.02 No person shall cause or allow partment, be operated for such specified
or less dwelling units, by individuals resid- emissions from any existing alfalfa dehy- time periods as are required to make nec-
ing on the premises and no nuisance or dration plant dryer which are of a shade, essary adjustments on the equipment.
traffic hazard is created, density or opacity greater than thirty per- Compliance must be demonstrated in con-002.06 For the purpose of plant and cent (30%). formance with Chapter 21.wildlife and parks management, provided 002.03 This rule shall not be applied to 001.02 All existing installations and
such burning is conducted by the Nebras- food processing ovens in Dodge County open burning operations subiect to Chap-
ka Game Commission, the United States until April 30, 1981. ter 4, 004 shall be in compliance with

3-9-84 Published by THE BUREAU OF NATIONAL AFFAIPS INC. Washin.,., , D.C. 20037
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APPENDIX C

Incinerator 1 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: __Stack diameter at ports: J.a. (ft)

Distance A (ft) (duct diameters) _ _ _

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) > 7
Recommended number of traverse points as determined by

distance B: 12

Number of traverse points used:

J 17
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STACK TRAVERSE POINT LOCATIONS

STACK DIAMETERS( inches)

Stack #1 - 17.0

Stack #2 - 16.5

Stack #3 - 13.4

Stack #4 - 18.3

STACK #

DISTANCE FROM WALL(inches)

POINT NUMBER #1 #2 #3 14

1 0.5 0.5 0.5 0.6

2 1.7 1.7 1.4 1.9

3 3.3 3.2 2.6 3.5

4 5.5 5.3 4.3 5.9

5 11.5 11.2 9.1 12.4

6 13.7 13.3 10.8 14.8

7 15.2 14.8 12.0 16.4

8 16.5 16.0 12.9 17.7
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE c~? u.~E

SU IL -- NIUBER - yi-dA .. W t't(

1 _______ ARTICUJLATtS

F LTER NUJMBER

H.U PU.

BACK( oIALF (IVfnlod.E,

'MPINGEM 1 (W120)-

IMPI04GER 2 (H120, 2'~- -

lm INGER 3 iv' -J2n;

Teing Vlight so Wae,. Cgtlocted )'

_________________ ______________GASES (DVV

ITMANALYSIS ANALYSIS ANALYSIS ANALYSISAVAG

VOLJ/ 1 2o 2-

VOL CO

VOL %N
2

O EH " "" 20V61 % H2 2  (1 O% - C0 2 .% 02 CO)

MAYL 742 36
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AIR POLLUTION4 PARTICULATE ANALYTICAL DATA
BASE OATE' RUN NUMBER

BUILONG NMBERSOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT W-IGHT PARTICLES

F IT E R NU MBER 

3 ,

ACETONE WASHINGS (Probe, Front
H.11 Filter)

BACK HALF (if needed)

Total Weight of Particulates Collected

II. WATER

ITEM FINAL. WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER 1 (H 20)

IMPINGER 2 (1120) 9___________

IMPINGER 3 (Dty)

IMPINGER 4 (Silica Get) 'O' 2

Total Weight of Water Collected 2.
III. ~~~~~~~GASES (Dry)________ _______

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGEI2 3 4

VOL % CO2  Z - ' 2. (I 7
VdOL %02 g'Z 

-

VOL % CO

VOL % NZ

Val H2 a (100%. C0 2 . 02 .%CO)

AMD FE:6 651 REPLACES OEHL 0,MAY 1, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
SASE DATE RUN NUMBER

0 7-7- lp" NO cI/ (FJ,---
BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FITRNUMBER ( 70 692 og 7
ACETONE WASHINGS (Probe, Front
Hell Filter) ~U 979 g { ,crIt
BACK HALF (iI n~d~d)

..... .. .. Total Weight of Particulates Collected

II. ~~~~WATER__________

ITEM I FINAL WRIGHT INITIAL WEIGHT WEIGHT WATER
(410) (AM) (

IMPIHOER 1 (H20) 2.061

IMPINGER 2 (20) /7c) 0 4

IMPINGER 3 (Dry')

IMPINGER 4 (Silica Gel)

Total Weight of Woter Collected 7

III. ~~~~~~~~GASES (Dry)_________________

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSISAVRG
1 2 AVEAG

VOL % C0 2  
1  

_______

VOL %5CO

VOL % N2

Vol " 2 Is (100%. % C0 2 . % 02 % CO)

AMD FE9MI 651 REPLACES OEHIL 20, MAY 73. WHICH IS OBSOLETE.
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PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

SOURCE TYPE ANO MAKE

SOURCE NUMBER jINSI DE STACK DIAMETER

#- /1 7 /, - (-/ ! =/ 7Inches
RELATED CAP ACITY TYEFUEL

. / OFNPLWOINIEDAEE
DISTANCE FROPA (OUTSIDE O IPET NIEDAEE

MBEROF PINTSTRAVRSEInches
NUMBER OF TRAVERSESNMEROPONSTARS

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

OITPERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIOE
PITDIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(Inches) (In ches)

3 ,

OEHL FORM I
APR 71 41



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

INSIDE STACK DIAMETER

Inches
STATiON PRESSIN /InH
STACK STATIC PRESSU E I 2

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H1) elcL&Nc(. STACK TEMPERATURE (OF)

__ _ _ _ P7 ____ ___

3 5-000__ __

& 40 2 ~ h

L AVERAGE

OEHL ;pg7 16
42



NOZZLE CALIBRATION DATA FORM

Date YT___ _ Calibrated by Jf7 i'5t,

Nozzle Nozzle Diametera b c
identification D, D  D , AD, D c

number mm (In.), M_ _n. mm in.) mm (in.) avg

where:

a = three different nozzles diameters, mm (in.); each

diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),

AD <(0.10 mm) 0.004 in.

c Davg = average of D1 , D2, and D3.

Quality Assurance Handbook M5-2.6

43



(This page left blank)

44



APPENDIX D

Incinerator 2 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: 2 Stack diameter at ports: 138 (ft)

Distance A (ft) (duct diameters) _ _ _

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) 7

Recommended number of traverse points as determined by

distance B: /2

Number of traverse points used: /I

0 A

B

47



STACK TRAVERSE POINT LOCATIONS

STACK DIAMETERS(inches)

Stack #1 - 17.0

Stack #2 - 16.5

Stack #3 - 13.4

Stack #4 - 18.3

STACK #

DISTANCE FROM WALL(inches)

POINT NUMBER #1 #2 #3 #4

1 0.5 0.5 0.5 0.6

2 1.7 1.7 1.4 1.9

3 3.3 3.2 2.6 3.5

4 5.5 5.3 4.3 5.9

5 11.5 11.2 9.1 12.4

6 13.7 13.3 10.8 14.8

7 15.2 14.8 12.0 16.4

8 16.5 16.0 12.9 17.7
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BAEDATE RUN NUMBER

BullOING NUMBER SOURCE NUMBER

PAR riCULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

.iLTER NUMBER ~2.5'f f
AC ETONE WASHINGS (Probe. Fran'

BACK HALF (it needed)

Total Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WFI1GHT WATER
(gum) (817) (gmi)

IA4PINGER 1 (N120) c // 00'7

IMPINGER 2 (H120) 2 -0C

IMPINGER 3 (Dry) s-.C
IMPINGER 4 (Silica 0.1)

Total Weight of Water Collected

Ill. ~~~~~GASES (Dry) ____________

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSISAVRG
I 2 3 4AVRG

,01L1.C02 02(

VOL SCO

VOL % N2

Val % N2 z (100% % CO 2 . % 02 . % CO)

AMD 94 651 REPLACES OEHL 20. MAY 78, WHICH IS OBSOLETE,
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILOING NUMBER SOURCE NUMBER

I. PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(go,) (gom) (glo)

ILTER NUMBER Z '. 7

ACETONE WASHINGS (Probe, Front
Half Filter) -
BACK HALF (llneeded)

Total Weiht of Porticult S CollCtd

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WrtrHT WATER
(do,) (m a

MPINGER I (H20) 
-C

IMPINGER 2 (120) 2og

!MPINGER 3 (Dry)

IMPINGER 4 (Silica Gel) /. P4o

Total Weight of Water Collicted

Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

OL 0o 7 6 7 P
VOL CO

VOL % N 2

Val S M2 * (100%-% C0 2 % 02 % CO)

AMD PORM

A EE s4 651 REPLACES OEHI. 20. MAY 7S. WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILOING NUMBER SOURCE NUMBER

PARTICULA TES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

LTER NUMBER -

ACETONE WASHINGS (Probe, Front__-___,,,-____ 9V; ,  bS q , Z.7z _ _______

Hell Filter)

BACK HALF (If needed)

Total Weight of Poftculotee Collected j4~2.1
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(am) (AM) (am)

MP;NGER t WH20)

IMPINGER 2 (H20)

IMPINGER 3 (Dry)3

IMPINGER 4 (Silica Gel) 0)C

Total Weight of Water Collected

,,,. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

"°"° / . 2 9 _____.I ___ ___

VOL S CO

VOL % N2

Vel S n 2 (100%. riCO2 . 02 . CO)

AMD FORM 651 REPLACES OENL 20, MAY 71, WHICH IS OBSO ETE.
FEB !14



PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

BASE PLANT

DATE I SAMPLING TEAM

SOURCE TYPE AN. MAKE

SOURCE NUMBFR INSIDE STACK DIAMETER
-# 1 16.-5 Inches

qELATED CAPACI " TYPE FUEL

DISTANCE FROM OUTSIDE .'F NIPPLE TO INSIDE DIAMETER

ai.7 5 Inches
NUMBER OF TRAVERSES NUMBE OF POINTS/TRAVERSE

1. 8"
LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(In ch es) (In ch e s)

OEHL FOAM 15

AP 71 5
: /q j



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

aASL DATE

- ER

INSID S'ACK DIAMETER/I 5 -- Inches

ST A TdOiN PRESSURE

STAC-. 'TATIC PRESSURE- 
In Hg

SAMPLING TEAM 

IH

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 STACK TEMPERATURE (OF)

3 ,_ _ _ _ _ _ _ _ _ _

- - I I15 __ _ _

-__ _ _ _ _ _ _ 3 8__
g 7 , L L ~ _ _ _ _ _ _ _ _ _ _

8 ,!4cq 63ss

_ /__

-I

_ _ _ _ _ _ _ _ r". )-. A i2-- __

AVERAGE

OEHL FORM 16 56A PRil 7,1165



NOZZLE CALIBRATION DATA FORM

Date - VJ'/ Calibrated by 6 -7kzP,dZ/56..

Nozzle Nozzle Diametera b
identification D,, D  mD  AD, D cavg

number rm (In.) Mm in.) mm in.) mm (in.) Davg

5- ,, 5CL .oL 561

6 77

where:

a D 1,,3 three different nozzles diameters, mm (in.); each

1,2,3,diameter must be within (0.025 mm) 0.001 in.

b AD =maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

c D avg average of Di. D 2, andD 3

Quality Assurance Handbook M5-2-6
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APPENDIX E

Incinerator 3 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: 03 Stack diameter at ports: 1. (ft)

Distance A (ft) (duct diameters) >2

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) ) 7

Recommended number of traverse points as determined by

distance B: Ia

Number of traverse points used: /

.,q.

I 13-38 _.,

A

61



STACK TRAVERSE POINT LOCATIONS

STACK DIAMETERS(inches)

Stack #1 - 17.0

Stack #2 =16.5

Stack #3 - 13.4

Stack #4 -18.3

STIACK #t

DISTANCE FROM~ WALL(inches)

POINT NUMBER #1 #2 #3- #4

1 0.5 0.5 0.5 0.6

2 1.7 1.7 1.4 1.9

3 3.3 3.2 2.6 3.5

4 5.5 5.3 4.3 5.9

5 11.5 11.2 9.1 12.4

6 13.7 13.3 10.8 14.8

7 15.2 14.8 12.0 16.4

316.5 16.0 12.9 17.7

62
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
B AbF DATE RUN NUMBI" R

BUIL-,i,- N MllBER SOURZ.- NUMBER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
fl)(a') (Im)

F ; ER NUM4BER ? " -- l,

A _- ___A'__°_'" 612 2 -- z. -7/ 7 W, (o !_

BACI MALF (Ifneeded)

Total Weight of P rt'culate -Collected (5 (4 - ,

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IWM'tNGER 1 (700)

I M; N GE R 2(r820)

lIl~' El,0 E 3 rD^,)

i,)NGER 4 Silica/, 2.

Total Weight of Wat.e Collected J 7,,

III. GASES (Dry)

iTEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

V L-0-".'- "C", ..

__- ___ - /7.5) (7. 3 / I- ( _____ /7. 3
VOL - C

)

V(,,L N 2

Val %N 2 =(100%.%CO2 -% 2 .%MCO

OEHL 'R,, 20 6414A Y
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

A I-. N DASTEG RUNbe NUMBER~~ t~'1 I

PARTICWATES

ITEM r INAL WEIGHT INITIAL WEIGHT WIGT PATCES

PIHO1ER NUMBER0

BACKE HAL (SitlC need)c

Total Weight of Wartirclte ColeEte

ITEM AFLSI NAL ANALYS NIIALYI TW I A ER

1MIN E 2 (H20

VOLC02R 23L (Dry)_

VOL Cr2C,42

VOL -. N2

Vol % N2 (100%. S CO 2 . % 02 CO)

OEI4L FO 20 6
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUiI-r- NG NUMBER SOURCE NUMBER

i. PAR TICUJLATE

ITE F INAL WEIGHT T INITIAL WEIGHT WEIGHT PARTICLES
ITM(&n) (901) (4v?)

FiLTER NUMBER

ACETONE WASHINGS (Probe, Front

li-d Filter) C %c //55~ J4_ __ _

OACK HALF (If neoded)i____________ __________

Total Weight of Particulates Collected c/'-) a

gg WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER 1 (1(20) ,,/

IMPINGER 2 (H120) )

IMPINER 4 Sifi/OGel 2-0 c)Zc
Total Weight of Water Collected

Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
12 3 4

V OL -C II 2

-JOL %O ___2_ 179 Z______

VOL CO

VOL N

Vol % N2 =(100% S CO 2 . % 02 V.CO)

QEHI O 20 68



PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

BASE PLANT

DATE SAMPLING TEAM

SOURCE TYPE AND MA

SOURCE NUMBER INSIDE STACK DIAMETER

, _ Lnches

RELATED CAPACIT Y'TYPE PFUEL

DISTANCE FROM OUTSIDE F NIPPLE TO INSIDE DIAMETER------ /, '3 WI R,,,,,../T AV RE nc~
NUMBER O TR'RSES NUMBER 0F POIN:S/TRAVERSEc

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF I DISTANCE FROM TOTAL OISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(In ch ea) (in ctteo)

I -- !5 -0,I
3~~~, t2___ _ __ _ _

OEHL FORl 15 69



i
PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

BASE DATE

INSICI TACK DIAMETER

Inches

SIThON PRESSURE

2 ,7c6, In Hg
STA(K TATIC PRESSURE

- ,1-1In H20
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H0 y.,.,v C- Vp STACK TEMPERATURE (OF)

7 ,1______-__7 2

AVERAGE

PFL 79 16 70



NOZZLE CALIBRATION DATA FORM

Date _ _ _ __ Calibrated by &I )IJY?

Nozzle Nozzle Diametera b
identification D D \ D AD, Davg

number mm (In.) mm in. mm ,n.) mm (in.)

where:

a = three different nozzles diameters, mm (in.); each
2 3  diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

c Davg = average of D1 , D2, and D3.

Quality Assurance Handbook M5-2.6
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APPENDIX F

Incinerator 4 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: . 1A Stack diameter at ports: 1. (ft)

Distance A (ft) (duct diameters) ;P_2

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) > 7

Recommended number of traverse points as determined by

distance B: /2

Number of traverse points used: /(

A

75



STACK TRAVERSE POINT LOCATIONS

STACK DIAMETERS(inches)

Stack #1 = 17.0

Stack #2 = 16.5

Stack #3 = 13.4

Stack #4 = 18.3

STACK #

DISTANCE FROM WALL(inches)

POINT NUMBER #1 #2 #3 #4

1 0.5 0.5 0.5 0.6

2 1.7 1.7 1.4 1.9

3 3.3 3.2 2.6 3.5

4 5.5 5.3 4.3 5.9

5 11.5 11.2 9.1 12.4

6 13.7 13.3 10.8 14.8

7 15.2 14.8 12.0 16.4

8 16.5 16.0 12.9 17.7

76
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE I DATE RUN NUMBER

T/ YT-'n, I
BUILCdNG NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEI.HT PARTICLES

LER NUMBER I "3/ r

A,-ETCNE WASHINGS (Probe, Front
H.ll Filter) _ _ _ _

A CK HALF (it needed)

Total Weight of Particulates Collected $
11. WATER

ITEM FINAL ':IGHT INITIAL WEIGHT WEIGHT WATER
(an ) I(la) <

*Mr!NGER I (H20)

I-I
MP'NGER 2 (H120) .'

IMPINGER 3 (Dry)" __" ___ ___ ____"_ __ / ,- (7<
-APINGER 4 (Silica Gel)

Total Weight of Water Collected

Ill. GASES (or,)

ITEM ANAL*YSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

3 3L

Vol % N2 (100% % CO 2 . 0 2 . % CO)

AMO - i51 REPLACES C-EHL 20, MAY 78, WHICH- IS OBSOLETE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

IL DC- / V,c,,/y A

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(am) (r)

-IL-ER NUMBER 5- , C7

Ac"'=-,ONE WASHINGS (Probe, Front
He f Fither)63_

BACK HALF (Ifneeded)

Total Weight of Porticulotes Collected

I. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(eim ) (9l )fm.)

IM IG R1(1120)

IMP!NGER 2 (H20) 1

"'""'"' Jo .6 .-

Total Weight of Water Collected-

GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VCL %N
2  i

Val % N 2 I (100%. % C0. % 02 CO)

AMD B4 651 REPLACES OENL 20, MAY 78. WHICH IS OBSOLETE,

80
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE OATE RUN NUMBER

C, t/c 7 /7,F Sa-
8-JiLr)ING NUMBER SOURCE NUMBER

I. PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
ITM(7) () (NUB)

ACETONE WASHINGS (Probe, Front
Hell Filter)i/ 3,/Z7& /03,.S7

BACK HALF (It needed)

Tr,m'l Weigh~t of Particulates Collected7

WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(41-) ,-)(tn

ImPINGER 1 (7i2o)

IMPINGER 2 (H20) . ,

MPINGER 3 (Dry)

I'.EPINGER 4 (Silica Gel) Z

Total Weight of Water Collected 2(
IIh 'GASES (Dr,)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VO- C2 
6 ____ ___

dLo2 I .c.(I i __ _ _.,_-_ ____,__

L CO

VOL %N
2

Val % N2 v (100%.%C 2 % 0 2 .% CO)

AMD FO MFIE: 94 651 REPLACES OENL 20, MAY 76, WHICH IS 0OBOL ETE.



PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

BASE JPLANTD

DATE "7) V TSAMPLING T
EAM

SOURCE TYPE AN.' MAKE

50UPCE NUJMBER IS15Y ESTACK DIAMETER

f~'~2~SInches
RELAED CPA TYEFUEL

DISTANCE FROM CUkEO IPLE TO INSIDE DIAMETER Q

_ _ _ _ _ _Inches

OEL 15 83



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

7ATE
L/r-Pq 1. . ______

- 91-E STACK DIAMETER

Inches

3T-\ , oN PRESSURE

In Hg_ _ _

S- , STATIC PRESSURE

F In H20

SAM- LING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 -4 STACK TEMPEF.ATURE (OF)

/ f

O E H L A P R 7 1 6 8

/ -, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __4_ _ _



NOZZLE CALIBRATION DATA FORM

Date t K Calibrated by 67j-Cs.4Z'&

Nozzle Nozzle Diametera
identification D, 1mD , D AD, b  Da c

number mm (}n. mm iin.) nun in.) mm (in.) vg

3 * 2 , ,77 .57

whare:

D 1 = three different nozzles diameters, mm (in.) each
1,23, diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

c D ag= average of D. D 2/and D 3

Quality Assurance Handbook M5-2.6
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APPENDIX G
Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

D a t e M. 8eter box number 2cwi L! fft-f

Barometric pressure, Pb = 2 41I? in. Hg Calibrated by 5- o 5ft-

Gas volume Temperature

Orifice Wet test Dry gas Wet test Dry Ras meter

ziauometer meter meter meter Inlet Outlet Avg- Time
setting (V) (Vd) (tw) (t.) (td ,(d,(

(til), 3 d d Y: A@
V.fco in. H 0 ft-° -rFA *F//. If mini in. io

72 ' - -

q 0.5 5 q~~(~ 71 SB ~ r53 539 31 /,07d ?. 0/D
L4 1.0 5 .4,j7C S 539 >5 3'5 5 , /.OT?.OO8

~4 1.5 10 __1&___ 5__53_ L 5q,___7?. _o_--Y 538 ,-5 /4'82. 2.5 178
~ _2.0 10 71f5 q( 9 7

5{___,_..o. 0 _, 5. ,55S) 3 S oq,5 5535 3,5 1.070 2 .C£/
3.0 10 __ 0_ 'C5 90~ ~5.~525w ~8 -c~

4.0 10.1 1oh~ L 5555 5(1" 1-8 /6'32 2 3
Avg .771 .07

V Pb(t + 460) 3(t + 460) 0 2
if . (dd 0.03d7 b 3 w

2 V d(P b + 13.6 (t, + 460) b d 0

0.5 0.0368 -(- "3/?)L < J-

1.5 0.1037L~: :~'rk i .
2.0 0.11.7 (0Oyi,.d'YSS2,SJ (,o31)(1_,o) ,(s'K.),,_-)-L

3 .0 0 .2 2 1 ( .( ." - t I

4.0 0.294 ',_: (' ' . , ';, #-3/ -,.,--7) 1 .- - , "--j L--7/

If there is only one thermometer on the dry gas meter, record the temperature
under td '

Quality Assurance Handbook M4-2.3A (front side)
89
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date _K_ _ _r Thermucouple number (!
2 q • 3Lt/

Arfient temperature 2_- 'C Barometric pressure 2./75- :-n. Hg

Callbrater - -. 5c ,/ Reference: meicury-in-glass N/*\ __

other

Reference Thermocouple
Re faerence b thermometer potentiometer Temperaturepoint Source temperature, temperature, differencec

num.ber a  (specify) oC OC

o 0 0 oIC

o3e 7-

aEvery 300 C (500F) for each reference point.
bT" of calibration system used.
cI,'ref, temp, OC + 273) - (test thermom temp, 'C + 273)1

temp, 0C ref temp, OC + 273J 100,].5%.

m s r f&- W , Al /C I_ - pF

Quality Assuraice Handbook M2-2.10
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STACK TEMPFRATURE SENSOR CALIBRATION DATA FORM

Date /_ _-_ _ _Thermocouple number D2
Z i. 3L/

AIrbaent temperature o °C Barometric pressure Z9.f2-7S in. Hg

Ca ibrato: II__rto___ Reference: mercury-in-gl ass /85
5 or- 77-other

Reference Thermocouple
Referen ce b thermometer potentiometer Temperaturec

Source temperature, temperature, difference,
(speciy) 0c 0C X/ -cc

Ic /ro

aEvery 3Z0c"- (50 0 F) for each reference point.
bType of calibration system used.

[ref temp, 0C+23 ts hro ep C + 273)1
27)retsttero temp, OC + 7 100<1.5%.

Quality Assurance Handbook M2-2.10

93



m ' I G-vS AI I -77-4i
ST4t= TEMPERATURE SENSOR CALIBRATION DATA FORM

Date _ _o _ _r_ _ _ FY Thermocouple number

Ar.baent temperature __- _ C Barometric pressure 2TY,/75- n. Hg

Calibrator -V _ Reference: mercury-in-glass tY/S-7T
other

Reference ThermocoupleReference b thermometer potentiometer Temperaturepoint Source temperature, temperature, difference,

nu mber a (specify) 0
C  (C

W#LF7-

-4 '112

-.-

aEvery 30' C (500F) for each reference point.
b ye of calibrati1on system used.

Tref temp, CC + 273) - (test thermom temp, 'C + 273)1
ref temp, cC + 273 j100<1.5%.

Quality Assurance Handbook M2-2.10

94



STACK SENSOR CALIBRATION: 19-20 Oct 88

REFERENCE TEST
SENSOR TEMPERATURE TEMPERATURE

(deg K) (deg K)
X axis Y axis

P1 273.30 273.60 Regression Output:
371.90 373.60 Constant -4.30
447.00 450.20 Std Err of Y Est 0.20

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.29%

P2 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.25%

P3 273.30 274.10 Regression Output:
371.90 374.10 Constant -2.96
447.60 450.80 Std Err of Y Est 0.03

R Squarec 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.11%

P4 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.27%
95



P5 273.30 274.10 Regression Output:
371.90 373.60 Constant -3.03
447.60 450.80 Std Err of Y Est 0.37

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) 1.08%

P6 273.30 273.30 Regression Output:
371.90 373.60 Constant -5.03
447.60 450.80 Std Err of Y Est 0.09

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37'

P7 273.30 273.30 Regression Output:
371.90 373.60 Constant -5.03
447.60 450.80 Std Err of Y Est 0.09

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37%

P8 273.60 273.60 Regression Output:
371.80 373.00 Constant -4.75
449.40 452.40 Std Err of Y Est 0.39

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.25%
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? _/ yes no

Pitot tube openings damaged? yes (explain below) zX' no

-- () 0 (<100), 0 (<10o) O (,50)

S oe / o A= /0 (in.)

z A sin "r 6,0 (in.); <0.32 cm (1'/8 in.),

w A sin 0 = ,6'/7-S (in.), .08 cm (< 1/32 in.)

B.: (,5 r (n.) P am__ _--_ (in.)b

D ,3~75=L (in.

Coruents: C&~T.)T j? /5LL) 4/o CAIZ. 6,. zi) /2 ) 7-Y
F/(- 2 2 - , 5&/+~r> L 3$,:L/E PoE=:IC/,$/v7- z O ,/

Calibration required? yes _ no

Quality Assurance Handbook M2-1.7
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Pitot tube assembly level? V yes no

Pitot tube openings damaged? yes (explain below) _ _ no
a = / °(10o°), a2 _____ 0 ((100) ' l _____ 0 (<50),

P2 0 (<50)

= : 0 _ 0 A /m (in.)

C , 12-5
z A sin , - (in.); <0.32 cm (<1/8 in.),

w = A sin 0 = 0C vw, (in.); <.08 cm (<1/32 in.)

1)A 2 am (in. ) P b ' ' ) (n

Dt _, 37__ -  cm (in.)

Corrients: C, a &C7-4/) L/OCAIC6C), 7w'A)Q/-(

Calibration required? yes _ no

Quality Assurance Handbook M2-1.7
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Section No. 3.1.10
Revision No. 0

417C0 RULES AND REGULATIONS Date January 15, 1980
Page 3 of 11

TRANSVERSE I
TUBE AXIS

OPENING
PLANES

(a)

A-SIDE PLANE

* - --* -*NOTE:

LV]NGITUDINAL Dt A PA . 1.05 Dt P 1.50 Dt
TUE AXIS EB PB PA PS

B-SIDE PLANE

(b)

(c)

Figure 2-2. Properly constructed Type S pitot tube, shown
in: (a) end view; face opening planes perpendicular to trans-
verse axis; (b) top view; face opening plancs parallel to lon-
gitudinal axis; (c) side view; both legs of equal length and
centerlines coincident, when viewcd from both sides. Base-
line coefficient values of 0.84 may be assigned to pitot tubes
constructed this way.

FOERDAL arGtTr.R, VOL 42, NO. 160--THURSDAY, AUGUST 14, 197"7
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Section No. 3.1.10
Revision No. 0

RULES AND REGULATIONS Date January 15, 1980
Page 4 "of 11

U •

TRANSVERS -A ---

TUBE AXIS A

. £, (b)

LONGCITU DIN AL BFLWtLO

-- L .

02 (+or)
B

• # or-

(f)

- , -

Figure 2-3. Types of" face-opening misalignment that can result from field uSe or im-
propcr construction of Type S pitot tubes. These will not affect the baselffb value
c" vp( ) so long as al ,d a2 < 100, P1 and P2< 50. z <0.32cm (1/sin.) and w <
O.C. cm (1/2? :n.) (citation 11 in Section 6).

KEDERAL REGISTEI, VOL. 42, NO. 160-.-THUL1SAY, AUGUST 18, 1977
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APPENDIX H

Acetone Blank Results and Particulate
Emissions Results
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ACETONE BLANK ANALYTICAL DATA FORM

Plant: 8)--} 21 )/ LL). )?L C.. ,;iC yV Ii/i/J/' 1 Z-<

Location: (9PFt,-/)fI / "t

Date of analysis: 2T.. i'zt

Density of acetone(p a): , /ml

Acetone blank volume(V ): 0 mla

Acetone wash volume(Va): __ _ ml

Average gross wt: /10$ 013C,5' mg

Tare wt:___________ mg

Weight of blank(mab): 6, 2 mg

Acetone blank residue concentration(C a):
m aa

Ca = mab = _Va__7- OOO2$mg/g
V a pa /LuC A ,7cq-

Weight of residue in acetone wash(W a):

wa = Ca xVaw x Pa 7 1 ))U2 279) O 79 mg

i07



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE 1 AT E RUN NUMBIER

bjILOF G N.-MBER SOURCE NUMBER

PART:CULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PAR1TICLES
(am) (am) ~ (am)

FIL7[ R NUMBER

ACE:I ONE WASHINGS (Probe, Front _

)uFilter) /) & '~ /)~.~ 'Y ~ ,o

BACK HALF (it needed)

Total Weight of Porticulutes Collected i ~ O
II. WATER __ _ _ _ __ _ _ _ __ _ _ __ _ _ _ _

ITEM FINAL, WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER1 ((R20

IMPINGER 2 (H20)

IMPINGER 3 (Dry)

IMPINGER 4 (Silloa Gel)

Total Weight of Water Coll~cted
am

III.~~~~~~~~~ A SE S (D,3.) ____________________

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSISAVRG
1 2 31 VRG

VOL % CO 2

VOL t02

VOL -. CO

VO'L N2

Vol % N2 =()oOS% CO 2 . T, 02 % CO)

OELMAY 79 20 108



RUN ~ ~ ~ k NUBRKOHM~ U JMBEF MEN ROM MASSFLOXRO
INCIN 41 NUMBER 9 INCIN I. R21. 8 NOV 88

MEEPO!r ~ " RuN NUMBER
METW OXY'i.i se RIN

VFER BOX Y,?' P'.
:.one t CC''VOL. NTP STP

I.u780 F f jRS 35.9210 Ri"l:

sp FEs .7 STACK DSCFM

VOEFON 1> I'2 '
7-1.271A?4 pt ?4.0000 RUN

P7?WmOVE BEFORE Rlp. 1i oE7 0r@jl '

pPU' MGtmmM 23.594d
IONIN F LB/HF @.096:

Nl- LF KG'HR 807Cr
.@@@e SIRCI TEMP.'

-8166 l"51.@00 PI;

554.8U.36 F;.. 2N. 2 PUN FROM MASSFLO'
NL. "F' Iw. %808=O .

PUN NUMBER
NON 2. o:. 1.200 P11N

VOL MTR STD
* . 4.8598 PUN

* . i.see ~FRONT i-Z M.2

PilPUN BACK 112 MG
13'. W' 2THEP' ;kT 0THE'l 0.98 PRN

MwU :25.82 MSU z29.14 F CR/DSCF =8.8213
MS WET=2A.70 MS SET:28.84 F MG/MMM 48.8355

FLB/HR B.1816
SAR PS? 'SAR posF KG/HP 0.8825

.48C5 RON ~ 8.71914 puR

TIME MIC TIME MIN
64, NO@~ P 72.008@ PUN

HUDDLE DIP H?7ZLX DIA
370 PUN .3760 PIJN

CTK N INC :x sTr :18 INCP "
i' N. F"' 17.60e RUN

PP'- pp'cg9 PRE -. 2

HOt GP.CF-: = v.2L NON GAS= >
%MUIP-TUP7 = . mOiL3TURE rZ71
101L OPT CAS = @.7 KOL DRY CE 6 .973
%HITRUGrEN = !I * NITROGEN C 79.20
MOL WT DRY =-n MDL WT DRY =29.14
MOL SI WET =9 -.7 MDL WT SET =2P.24
VELOCITY FPS 2'-7 VELOCITY FPS 20.67
.,,ACV AREA ='58 S'ACK AREA : .58
STOCK RIBS 2'4. STACK ACFM 1,955.

s STACY 1,^O.^F 14" cTPCK 51FF 994

% ISOPNETC !8.:ISOKINETII E
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RUN NUMBER XROM "U%;LO'
INCIN 1,, DL HO4' 3SP.NLS!

METER POX V i.bw9 Pi.*.97" P''N

LELTI H7 r P ;T, "

BAP PPES (,4fI DCC" -

METER Vt'-: Fi,. 2 W

MIR TEMF F) hfl 2 MC
6.9.9809e PUN e.ee , P',
E-9.9E 00 9 FulP

REMOVED BErOPE
DPY GAS METER ' F0!CF : 7

RUiPF ,G!NMM = .39
STATIC HOH IN F EL./HR = 8.,52

-C.1600 RU1 F &C.'HR = .0296
STACP TEMP.

493.8888 RUI
ML. MATER I

17.399e PUN
IMP. % HOP = 2.4

% Co I

XCO?
i.e4 PUt.

ROL UT OTHEP?
RUk

MWd :29.03
MW WET=28.76

SORT PSTS "

,.4248 PUP
TIME MIN ')

72.8088 PIP'
NOZZLE DIR

.3760 p".
STK DIR INCH 7

17.808P pUw

VOL MTF. STD = 32.657
STK PRES fADS = 28.96
VOL NON GAS = @.1
Y MOISTURE 2.4"
MOL DRY GAS = 8.976
% NITROGEN = 9.60
R0OL WT DRY =29.8!3
M01.WT MET = 28.76
VELOCITY FPS = 18.47
STACK AREA = 1.59
STUCK ACFM 1,747.

* STQCK DSCFM 914.
C ISOKINETIC : I:"4
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XROM "METN S) )
RUN NUMBER XRO 'METH 5.

[N[N 2, RI, 4 NOV 88 RUN NUMEER ROP L

METER BCX Y RUN INCIN 2 P2 NO 88 RUN NUMBER
1.0770 RUN METER BOY 2.1Y'9 RU,

Spl$ D? F .8770 RUN
3o4688 p+Jh DELTA r VOL rTF =TD

BAR PRESS 1 1.11@ RUN 51."e PU

28.3798 R!N BAR PRESS S D'CFM -
METER VOL 23.3788 RLN; .t." eL14

s:.io 8 pig. METER VOL rP.,:

MTR TEIP F1 72.739@ P1% EaCY l4 MPG p

59.@e89 RUN MR TEMP FM

% OTHER GAS 65.88 RUN

REMOVED BEFORE 3 OTHER CAS

DRY GRE METED REMOVED BEFORE F
DRY CPS METER F u G :1--'F

STATIC OH IN ' RUN F LG ' r 3E .1 2 3

-.22'@ RUN STATIC HOH IN F KG'HF 0.8518
STACK TEMP. -.2298 PUG

648.@8 RUN STACK TEMP.

ML. WATER 1 648.8988 RUN XPOM MRSSFLC*

37.9868 R4 ML. WATER

IMP. % 80 = 3.2 27.58@8 PUM pUN NUMBER
IMP. % HO = 2.28@ RU-

HOH3.2 38 =.7 VOL MTF C7 I

3.1"98 uu: 3 COD A .i ':3,I ':2.,598 P56 Ta', %; 2R

3 OXYGEN) % OXYGEN0 82.380@ RUN
17.880 RUJ 17.7000 RUN lAYt 1'c M @ R

RUN

MOL NT OTHER? ML NT OTHER?

RUN RUN F GR/DSCF @.-37

F MG!MMK : 86.1875
M~d =29.18 MWd =29.11 F LB/HR : 8.3296

MW WET:28.82 MW NET=28.78 F KLiHP 0 9.1495

SORT PSTS I OTPTSORTRT TSTS

18.2976 RUN 1.3938 U

64.TIG RN TIME MIN '

NOZZLE DIRI 64.998 RUN

.S9l8 REIN NOZZLE DIR 'STY DIR 145 .3768 RU+N
T 6 D 5 iNCH R STK DIP INCH '

16.5@ @ Rtlf16.5 80 RUN

* VOL MTR STD = 53.661 * VOL MTR ' = 33.721

STK PRES A- 7 23.35 ST PRES ABS = 28.35

VOL HON GAS : 1.78 VOL HON GAS : 1.29
% MOISTURE = 7.22 % MOISTURE = 379

ROL DRY GAS : 8.968 MOL DRY GAS = 8.963

% NITROGEN : 79.99 I % NITROGEN z 79.89
OL NT DRY =29.18 ROL UT DRY = 29.11
MOL T WET = 28.92 RL UT WET t 28.70

VELOCITY FPS = 25.87 VELOCITY FPS : 26.17

STACK AREA = 1.48 STACK AREA = 1.48
STAU ACFM = 2,385. STACK 4CFM = ,331.

s STACK ISCFM : 1,097. * STACK DSCFM 1.@21.

% ISOKIRETIC 9.33 % ISOVINETIC : 99.41
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) XROM 'METH 5' Y.MAMSrLo
RUN NUMBER
INCI ' R3. 4 NOV *R8PuN 

R11 HUPPER :.308e RUN
METER BOY Y^

1.8779 RUN -
DELTP P' 32..*28 P?'

1.8498 PC'>J E

BAR PRESS ' .8VEe FlUj
METER .38 PU

32.153A PUNw

M1 TEMP F> .'.I4?hI F;
68.500@ Ru~h

OTHEP GAS
REMOVED BEFORE C fP'Cr : - 7
DRY A3 METER ' F M,'FM =.

F LF'HF z.
STATIC HON IN F KG/H .

-.2298 p'H .
STACK TEMP.

623. @Nee RUN

ML. WATER R

29.389 RUN
IMP. % HOH : 4.8

2.9888e P1U
" OXYGEN?

I,2Ae~ RUN

MOL WT OTHER?
RUN

Md :29.85
Mg MET:28.68

SORT PSTS I
9.9864 PUN

TIME MIN I
64.988e RIN

NOZZLE DIR ?

S .37A RUN
STK DIA INCH I

16.5009 @ UN

* VOL MTR STD : 32.?92
STK PRES ABS : 28.35

VOL H04 GAS = 1.38
% MOISTUPE - 4.02

MOL DRY GAS t .96@

Z NITROGEN - 79.80
MDL MT DRY 29.05
ROL VT MET 28.68
VELOCITY FPS = 24.98
STACK AREA = 1.48
STACK QCFM = 2,226.

* STACK DSCFM 987.

X ISOVINETIC 1988.?
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XPO M "ET. ) TROM METS C

RUN NUMBER RUN NUMBER XROM M02K0
INCIN 3, RI, 9 NOV 88 ININ 3, P2. 4 NOV P EPUN U U:,MF
METER BOX Y) 

METER BOX Y'.8778 RI.Ih I. 8778 PJb vs 'iTF ST
DELTS H DELTAI? X

!.5788 1.5288 PUh 3"i.nc7sLc
PAP PPEcS ,F PF E 5 "T;,i .'8F 8 *

2S.z . PII 26. 7@6; PUN FO ' .
PETER VOL I WrTEF VOL F FR.N . 2 80

-T 45EM F. 3A.4 RUN BACK 1'2 $ -
'FTP TEMP F; M~P TEMP F 4.860- *"*54.0,8. Q.,': 62.888 RI";

OTHER ^.AS OTHER GASREMOVED BECORE REMOVED EEFOPE F SF.CF 6.8861DRY GAS METER DRY GAS METER F MGMM : 13.2896
RN RUN F LB/wE 8.'45

5'TIC HON 14 STATIC HON IN ' F LG,HP = 8.6193
-.2!88 PUN -.2188 PUNSTACY rEMP. T18CR, TEMP.

619.8888 RU 627.8688 RIJ NO. MASFL.?"
ML. WATEP ML. WATER '

27. 2888 PIN 7.AB8 PUN PUN HUME;
IMF.M. % HOH : .6 R.UN8 Pb~~~~~~~~% HOH::. .HH2 O T T

7 NN:. 700K..~O.,T E : TI 5 ,'

2.18'8 P ;i CC2? 883.888 PU-,
2.1888 piw 2.5880 RUN FROT 1/2 MG

•Y-G": OXYGEN - 22.488@ pUf
17.380 PON 17.5008 RUN BACK 1,2 MN I

% CO 6 O.0@ RUN

MOL WT OTHER) RUN 1 CO RUN

?UN MOL T RUN F G
P/SCF = 0.8891

F MGRfUN 20,7462MWd =29.83 MWd :29.18 F LB/HR : 8.8624MW WET=28.69 MW WET:2,.81 F KG/HR .828"

SORT PSTS ? 12.255 PUNSORT POTS
TIME MIN 1, 2.095 RUN

64.8888 RONTIME MIN ;LI
64.0@808 P lm 64.88088 UNNOZZLE DIP "l .maE DIA 1

ST 1 .3768 'I.I .3,68 PTUH.STK DIA !NCH " X6 fi

13.388 PUN T D 13.1308 P ?A

* VOL V* STD = 39,917* VOL MTR STD = 38.129
STY PRES ABS = 28.69 STK PRES ABS = 28.69
VOL NON GW 1.?8
% MOISTURE = 3.11 VOL N GAS = 1.02
MOL DRY GAS : 0,969 " MOISTURE = 2.68

MO DRY GAS : 8.974R NITROGEN = 88.68 " NI'ROGEN = 88.88
MOL W ETRY = 29.83 MOL WT DRY : 29.18MOt. NT NET -" 28.69 M L N E 8 8
VELOCITY FPS = 38.69 VOL OT MET : 2.81
STACK AREA 8.98 VELOCITY FPS = 3e.22
STACK ACFM 1,'19. STACK AREA = 8.98STAqCK ACFM =1,778.* STACK DSCFM : 817. STACK 80FF = 883.
% ISOVINETIC : .A -'P. V N PHISOKINETIC 93.9o
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) XRoM -ETH .)
R U N 0 N M E E R 

n u "ET 
HF 

L :

INCIN 3, R3- 9 NOV SO

METER BOX Y' R.T t i ;I.

1.8770 PUk

DELTA 4" VOL MT, STD I

BAR PRESS 
" .4288 1" $Tb r -

METER VOL T FAT M;

36 . 3t'5 U pp. 
.

ITR TEMP F B411

63.8688 RIM ., PV '
% OTHER GAS
REMOVED BEFORE
DRY GAS METER F G, i, .

P13 MC 4MM
STATIC HUH IN F F L- iP 8.45:2

-. 2188 PU% 2 (H 8 .KTL_

STACK TEMP.
623.898P RtIU

AL. WATER I
27.4808 Pl'

IMP. ": HOH = 3.3

"% ON=3. -

..0e Pil,
%. OXYGEN')

17. 9868
% CO I

MOL NT OTNER?
RUN

MWd =28.91
MN WET=28.55

SORT PSTS
11.6827 RUN

TIhE MIN ?
64.88fP8 RUN

NOZZLE DIA '
)

.3768 RU
STK DI INCH ,'

13.3886 F!JN

* VOL NTR STD = 38.P73
STK PRES ABS = 28.69

VOL NON GS = 1.29
MOISTURE = 3.28

ROL DRY GA$ 8.967
% NITROGEN = 88.98
MOL WT DRY m 28.91
'OL WT WET = 28.55
VELOCITY FPS -29.11
STACK AREA ± e.99
STACK ACFM 1,766,

* STACK DSCFM 771.
4 ISMKINETIC 97.73
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VE..OM -METH, .) UR(,M "METH 5 XROM PrLn
°

RUN NUMBER RI NUMBER
INCIH 4, R!, 7 NOV C8 !NCIN 4, R2. 7 NOV ? RUo NUKSER EL"

PUN PUN 4. IBe RUe

METER BOX Y' METER POX "V T

IELTP H' DELTA H? 34.5928 RU

"~P 'N.8~46e PON STATE IctF

BA; P E? ; 4F ' PPESS ' ! 9 0 P ':

9,S, :t.. PU'. 20. 5218 P ' FppLT 1 2 MC. "

.CV,5S. 'I~, 31. 72-8 ;I: £ . .

"T TEMF F' pT TEMD F 9.898. Rtb
IB_? P: 50. 8888 PU.Nw

QTHER L OS OTHER GQE
REMOVED BEFORE REMOVED BEFORE R,',F .

DRY CAS METEP " DRY GAS METER 9 Mc/ .M= 62.= LU

PUN RUN F LB/NP :

STOTIC HON IN 9 TTIC NON IN " F Y'NF4 e.1241
-. 1889 P UN -. 188 R'."

STACK" TEMP. STACK TEMP. XRJM "MO4.7L0"

638.8088 PUN 587.8898 FI

ML. WATER 7 P,. WATER 
' )  RUN NotUEEP

25.580@ P)L 22.8@88 PU 4.2888 P11,
IMP. % NON 3.4 IMP. % HON : 7.2

VOL VTR :Tt
0. NOO'I4 N H 7 .2 32.?,: d Ptlk

'I"'i 0 : FRONT I'C M,-

3.4888 RUN 2.4986 PUN 365.5889 RUN

% OHYTEK . OXYCEN" BACK 1 '2 M', -

15.6088 PUN 15.280 PUN 8.8890 RUN
:: CO 

"  .. CO9"

RULV PUN

MOL VT OTHER? MOL WT OTHER? F GR/DSCF 8.1447
RPN PUN F MG.'MMM 331.8654

F LB/HR = 1.3783

M~d :29.17 MWd =28.99 F ,GHR = 8.6211

MW WET= 8.79 MW WET=28.64

SORT PET:- "
)  SOFT PSTS )

9.6288 RUN 8.6698 PUN
TIME MI ' TIME MIN 

'

72.88 PUN j 72.8808 RUN

NOL IRI 1' NDZZL E Big

3.376@ PUIN .3760 RUN

STK DIR INCH " STK DIP INCH
18.2518 PUN 18.259 PUN

* VOL MTR STD = 34.592 * VOL MTR 3T8 : 32.587

STY PRES ABS = 28.51 STK PRES ABS m 28.51

VOL HON GAS = 1.26 VOL HOR GAS : 1.67

Y MOISTURE = 3.35 % MOISTURE = 3.19

MOL DRY GAS = 6.966 MOL DRY GAS : P.968

% NITROGEN = 81.99 0f NITROGEN : 82.4e

ROL WT DRY = 29.17 MOL WT DRY 28.99

ROL HT MET :28.79 MOL NT MET 28.64

VELOCITY FPS z 24.!7 VELOCITY FPS = 21.7?

STACK AREA : 1.82 STACK AREA = 1.82

STACK ACFM = 2,631. STACK ACFM : 2,375,

* STACK DSCFM 1,165. * STACK DSCFM 1,1@5.

% ISOKINETIC 9 '.2, ISOKIHETIC 96.5.
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) <XROM MET )
RUN NUMBER PrMSF
iNCIN 4 P3, 7 NOV 88

RUN PUN NuMPEL

METER 2o0 Y 4,Y@^, F

1.8778 RIJN

DELTA W' VOjL TF" 't.

SAP PRE- STACK CF -

METER V
OL 2 1 1

35.5l5e ;,'" 24.701% PL

MTR TEMPr' V-PC) M"
61.88 PUN e'.ee e K'

OTHER CgS

REMOVED EEFO
0
E

DRY GRS METER 2 
GRS .

PUN F MGMMr

STATIC HON IN F LB H; 8,1@
-. 1F88 Pil F KG ,H 0,f

STACK TEMP.
455.808 PiN

ML. WATER

IMP. T. ,~20.508 PUN

I :: HOH=2.6

% OX EN
16.3 8@ PUN

PUN

MOL WT GTHEP R

RUN

MWd z28.91
MW MET=28.63

SORT PSTS I

8.3830 R1.14
TIME MIN

72. @@O PUN
NOZZLE .3

P 
7
. 3760 PUN

STr DIR INCH -

18.2588 Rul

* VOL MTR STD = 36.751
STK PRE S "- 29.24
VOL NON GAS = 8.96
% MOISTURE 2.56

ROL DRY GAS 0.974
Z NITROGEN ± 82.18
ROL WT PY 2..9!
ROL UT WET 28,63
VELOCITY FPS = 28.97
STA APEA = 1.82
STACK ACFP z 2,286.

v STACK DSTFM = 1,2A3.
% ISOVINETIC ± 96.20

116



APPENDIX I

Hydrogen Chloride Emissions Calculations
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XPOM "MPISSFLO' XROM "MPSSFLC" XROM ,. .FLO

RU WI1 6EE P PUN NUNMEr RUN NUMBER

I. Io.., P'N 2 lO P, Pi 3.1809 PU'

YfLNT VOL MTR STD j YOL MTR STD?
'1 7 1.21 k F U -' 3 961 0 P H. 9 1 7 0 R ul;

.; - ' .T:CI. P3CFM STACK DSCFrt
R, o'q. 012 17i pl: .. I,087.0@00 FlUl Vi7.0000 RUJ!

F 'T IMG FRONT !./2 MG ? FRONT 112 MG ?
14.7600 P;.: 47.@000 RU 48.2000 PIu

9f I, ,M PACK l,.-'2 7 BACK 1/2 rr ?
P. P . 0. 1008 PU. 8.08 R

F GR/DSCF =.63 F GR /SCF z 0.0175 F GRFSCF = (.A S

F .. .= 14,4. F MG.'Mr = 30.-304 F MG/MM = 42 .6419
F Lt. .P.589 F LB/HR 8.1167 F LE'/HF 0.130t5

'/HR P .. 216 F KG/HF: 0.0529 F KG,'HR 0.52

XROM "MAESSFLC' XROM "MccS$FLA' XROM 'MF!SSFLO"

PUN NUMBER RUN HUMEEFR RUN NUMBER

1.2000 RUN 2.288 RUN 3.2000 PUk

Y'MTR .-TD,' VOL HTR STn VOL MTR STD?

It OPDO RUN.' 33-.72 RUN 38. 129 RIJF
ST.CK DSCPM 9 STACK DSCFM 'STCK DSCFM ?

994.0880 RUN 11821.0,0 RUN 803.8'00 91UN

FROT I /MG 1" FRONT 1/2 MG FRONT i/2 MC

25. 0 Pt"U i1.20 RUN 55.1000 RUS

BACK 2 MG' BACK 1/2 MG ? BACK 1/2 MG

8.8080 RLU: 0000 RUN 8.0800 RUN

F G_ P ..D.S . 0. 113 GR:DSCF =@.05l F GRDSCF 8 .
F MG./M = 25.9212 F MG'/MMM 11.7291 F MG/MMM =51.P7,2
F L'"HR = 8.0965 F LB/HR = 8.0449 F LB/HR =0.15075

VKG/HR = 0.043. F KG/HR = 0.8283 F KG/HR 8.0696

XROM "MASSFLO' XROM "MASSFLO" XROM IM -FL'O-

RUN NUMBER RUN NUME'ER RUN NUMBER

I. 3888 PUN 2.3000 RUN 3.3008 RUN

VOL MTR STD ' VOL MTR STD ? VOL MTR STD ?

32.6578 UI-J 32.8920 RUN 38.8738 R UN
?T.K...:M 9 STAlCK DSCFM ? STACK DSCFM ?

9!4.0080 PUN 987.8000 RUN 71. o08 RUK
FRONT 1/2 MG ? FRONT !/2 MG I FRONT 1/2 MG ?

8.7000 RUti 6.0800 RUN 18.8080 RUN
BRCV 1/2 MG ? BACK !/2 MG ? BACK 1/2 MG ?

.8888 RIUN @08 PUN 0.8@00 RUN

F GR/DSCF = 88.8041 F GR/DSCF 8.8828 F GR/DSCF 8.0876

F MG/MM= 9.4078 F MG/MMM 6.4410 F MG/MMM 17.4376
F LB/HR 8.0322 F LB/HR =.8238 F LB/HR = 0.0504
F KG/HR 8.8146 F KG/HR = 0.e188 F KG/HR = e8.228
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XROM "MASSFLO"

RUN NUMBER
4.180 RUN

VOL MTR STD

34.592q RIJN

STACK DSCFM >
1,165.00RO pU1. '

FRONT 1,-2 MG ?26. 806 -
Zi.86 PON,~

BACK 1/2 MG "

F GR/DSCF 0.0128
F MG/MNM = 7.759e
F LP'HP = 0.154

F KG/HR = .01 c

XROM "MA1SFLO"

RUN NUMBER
4.2880 RUH

VOL MTR STP ?
32.5870 RUN

STACK DSCFM ?
1,185.8808 RUN

FRONT 1/2 MG ?
11.1888 RUN

BACK 1/2 MG ?

F GR/DSCF 8.8057

F MG/MmM 12.8289

F LB/HR = 8@.498
F KG/HR = 8.8226

XPOM "MSSFLO"

RUN HUMbER
4.3000 PUN

VOL MTR STD

36.751W RUN
STACK DSCFM ?

1,213.088 RUH
FRONT 1/2 NG ?

3.000 RUN
BACK 1/2 MG '

8.8888 RUN

F GR/DSCF = 8.0813
F MG/MMM = 2.8827
F LB/HR = .1l
F KG/HR = 8.80859
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APPENDIX J

Example Heavy Metals Emissions Calculations
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XROM 'MPSSFL0"

RUN NUMBEF

VOL MT STfl
3921 1 RPUl

STA.CK DcCFM ?
1 ,09. 080

FRONT P 2 mGI
.700ie RUN

B IJ- 2 Mr.

F GJzDSCF 0.087
F NGC'MM .RN
F LB.!H'P 00
F YKG/.HR .8

RUIN NUM6ER
f .-. LI

VOL YNTP,, STD
34.0590 'rUjH.

STACK flSCFM.'
994.Wle P U.".

FRONT ",/2 MG ':
.3610 RUN

BACK 1/2 MG ?'
8.00H3 P!!

F GPRiDSCF = .00F.2
F PG'NMMNM 8.-3743
F LE/HP = .0014

F KG/HR =8.0886

XROM "MPS.3FLP'

RUN HuNBER

YOL MITR STD
32.657@ RUN

STAC.K DSCFM I
914.88 IN

FRONT ! * MG ?
.3440 RUN

BACK 1.2 MG ?
0.00003 RUN

F GR/DSCF 0.0002
F MG/NMM 0.3720

F KG/HR MOE88
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